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UNITED ST/ITES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

002170 
Of"FICE Ot" 

t'f'5TICIDE5 AtHl TOXIC SUUGTANC'.5 

MEMOt<ANDUM 

•ro: Willia1n Miller (16) 
~egistration Divisi0n (TS-767) 

and 
Envirc~mental Fate Branch 
llaza;:d Evaluation Divisio~ ('rS-769) 

SUBJECT: EPA Reg.#l471-RER; Bromethalin; terat~logy and del~yed 
neurotoxicity studies 
CASWELL#561BB Accession#247447 

Recommendations: 

1. The registration is not toxicologically supported. 
Toxicology Branch is concerned about the maternal toxicity 
(abortion) at the lowest level tested, 0.1 mg/kg, in the rabbit 
teratology study. • NOEL for this effect is required. Additionally, 
an applicator exposur~ assessment is required. Consult with EFB 
regarding the details of the exposure assessment. 

2. The submitted studies are acceptable as Core-Minimum Data. 

Rev!.ew: 

1. Previously Submitted Toxicity Data 



N 
0 
0 

Study 

Acute oral LDso - mouse 

·Acute oral LDso rr.vuse 

Acute oral LDso - rat 

Acute oral LDso - rabbit 

Acute oral LDso cat 

Acute oral LDso - cat 

Acute oral LDso dog 

Acute oral LDso 
monkey 

Acute dermal 
rabbit 

LDso -

Acute dermal irritation 
rabbit 

Acute dermal 
rabbit 

LDso -

.·.~ 

Naterial 

TECH in acacia 
suspension 

TECH in Peg-200 

TECH in acacia 
susepnsion 

TECH in Peg-200 

TECH in capsule 

TECH in Peg-200 

TECH in capsule 

TECH in Peg-200 

TECH in Peg-200 

TECH 

TECH 

TECH 
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TOX 
Results Categorv CC"'I.E Grade . 

LDso = 28.9 mg/kg ( female) I l~ in ... ffiUI:l 

= 35.9 mg/kg (male) 

LDso = 8.1 mg/kg (female) I !-'linirnum 
= 5.3 mg/kg (male) 

LDso = 9.1 mg/kg (female) I Ninimum 
= 10.7 mg/kg (male J 

LD5o = 2.0 mg/kg (female J I ~linimum 

= 2.4 mg/k;J (male) 

LD5o = 100 mg/kg I Ninimum 

LD5o = 1.8 mg/kg T Ninirr,um 

LD5o = > 5 < 10 :ng/kg I Ninimum 

LD5o = 4.8 mg/kg T Minimum -

LD5o = 5 mg/kg I Supplement 

LDso = > 2 gm/kg II Hinimum 

No irritation IV ~1i11imuru 

0 
0 

LD5o = > 1 gm/kg II Nini;num l...:J 

~ 
"'I 
0 



N 
c 
0 

Study 

Acute dermal irritation -
rabbit 

Acute eye irrit2tion -
rabbit 

Acute inhalation LC5o -
rat 

Acute dermal LD5o -
rabbit 

Acute dermal LD5o -
rat 

Primary dermal irrita­
tion - rabbit: 

Primary eye irritation 
rabbit 

Acute oral Lo 50 - rat 

Acute dermal LD5o -
rabbit 

Material 

TECH 

TECH 

TECH 

1% formulation 
in degerminated 
corn flour 

1% ;-ormula tion 
in degerminated 
corn flour 

l% formulation 
in degerminated 
corn flour 

1% formulation 
in degermina ted 
corn flour 

.005% Bait 

.005% Bait 
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Results 

No irritation 

Slight irritation for 72 
Slight corneal dullness 
cl\2aned by 24 hrs. 

LC5o = 0.024 mg/L (M & F) 

LD5o = 4306 mg/kg 

LD50 = > 2.0 gm/kg 

No irritation 

Corneal dullness cleaned 
by 3 days. Irritation 
cleared by day 7. 

LD50 > 500 mg/kg (HDT) 

No irritation; no deaths; 
Ln50 > 2000 mg/kg 

TOX 
Category CORE Grade 

DJ Minimum 

hrs. 
III Hinimum 

1 Hinirnurn 

III Minimum 

III Minimum 

IV Minimum 

III Minimum 

III Minimum 

III Minimum 



N 
0 
a Primary 

rabbit 

Study 

eye irritation -

Acute inhalation LC5o -
rat 

. Teratol0gy - rat 

Teratology - rat 

Teratology - ,-at 

Reversibility of 
Control Nervous 
System Lesions 
from Chronic Bromethalin 
Admin. 

Mutagenic ames 

Mutagenic, DNA repair 

~~u~agenic, mouse 
lymphoma· cell forward 
mutation assay 

Mutagenic, sister 
chromatid exchange 
in bone marrow of 

~- ~hinese hamsters 

~ 

~laterial 

.005% Bait 

.005% Bait 

EL-614 Tech. 

EL-614 Tech. 

EL-614 Tech. 

EL-614 Tech. 

EL-614 Tech. 

EL-614 Tech. 

EL-614 'rech. 

EL-614 Tech. 

4 

Results 
TOX 

Category 

Slight iritis, corneal 
dullness, mild c2nj. 
Normal within 3-7 days. 

III 

No deaths; LC5o > .122 mg/L 
(analytical) or 144.9 mg/L 
( nor~inal l 

No fetal or maternal toxicity 
at 0, 0.05, .1, .2 or .4 mg/kg 
(pilot study) 

Doses of 0.6, 0.8 and 1.0 mg/kg 
resulted in ex~essive maternal 
toxicity. 

Negative up to 0. 5 mg/kg rna ternal . 
toxic LEL = .5 mg/kg · 
Fetotoxic LEL = .5 mg/kg 
Maternal & Fetotoxic NOEL = .3 mg/kq 

Obvious signs of toxicity at 
.23 mg/kg/day can be reversed. 

Positive mutagenic results in 4 
strains of s. typhimurium. 

Negative without activation and 5 
strains with activation. 

No induction of DNA synthesis. 
Not mutagenic in mouse lymphoma 
cells. 

Not mutagenic. 

I 

CORE Grade 

Minimum 

Minimum 

Supple­
mentary 

Supple­
mentary 

Hinimurn 

Supple­
mentary 

Accept<:>ble 

Acceptable 

Ar.ceptable 
c 
0 
t-v 

Acceptablet::; 

0 
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2. New Toxicity Data Submitted with this Registration, 

a, The toxicity of bromethalin (EL-614) to hen chickens in 
a 14-day acute oral study (Blanco IAOOOOl; 5/5/01) 

Test Material: Bromethalin (BL-614); Lot#G40-T77-037; 95.4% 
pur1ty 

Groups of 10 female leghorn chickens, 19 weeks old, received 
by oral gavage (5,0 ml/kg) doses of 0, 8.0, 11.0, 16.0, 22.5 or 
30,0 mg/kg of test material. Observation was for 14 days. 

Results: LDso = 8,3 mg/kg (5,2 - 13,1 mg/kg) 

Toxic Signs: Ataxia, loose feces, prostation 

Body Neight: Survivors regained J.ost body weight in groups ::_ 
16,0 mg/kg 

Food Consumpti~n: Food consumption was c0mparable to ch1nges in 
body weight, 

Necropsy: Not performed, 

Classification: Core-Minimum Data 

b, The toxicity of bromethalin (EL-614) to hen chickens in 
a 24-day acute oral delayed neurotoxici~y study (Elanco IA00981; 3/32) 

Test Material: Bromethalin (EL-614); Lot#i:l31-72C-18R ( 96.3% 
purity); G40-T77-037 (95,4% purity) 

White rock strain hen chickens, 44 weeks old, were used in 
the study. The vehicle control group (10 animals) rec~ived PEG-
400, 5.0 ml/kg. The bromethalin treated group (30 animals) were 
initially dosed with 9.0 mg/kg and redosed on day 3 with 15,0 
mg/kg, 5.0 ml/kg. The positive control group (10 animals) were 
dosed with 431.0 mg/kg, 0.5 ml/kg of TOCP. Observation was for 
24 days. 

Results: 

No deaths occurred in the vehicle co~trol group or positive 
(TOCP) control group. In the bromethalin treated group, two 
birds died and two moribund bird were killed on day 5. Two 
moribund birds ~1ere killed on day 7 and h1o moribund bird were 
killed on day 14. 
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No toxin signs were obse&ved in the vehicle control group. 
Ataxia was observed in the bromethalin treated birds from days 
1-19 and in the TOCP group from days 12-24. Emaciation 11as 
noted in some birds of the bromethalin treated group and the 
TOCP group (Table 1). 

tABU I. Slltl!WJ C.f 51CNS Of TOIICITY AND ttORTALITY OBS[kViO IN HlH CHICkENS 'C•II• .. dg•utlru•) ntAT k[Cfl'l£0 
l\o'O ACtllt ORAL ['.05[5 Of lfiOIU:TIIALIH Oil llii·O•Ck[!ifL ruoSPIIAtf. (lOCI'):--~TIJui-AUO~ii:-

----- --------~-------------·- -· 

H : JO 
Hur"•l 
Atuic 

·Ln.Hutr.J 
No. or VrHta 

H w 10 

Nur111•l 
,\\ .... , 

' ' !(I) 1{~ l ! (6) 

,,,---.---,,~--.---.. 

'' 

I I I I 1 l I I 1 J 
t (II) .t(l1) ! ( 12 I J{ 10, JU) !{!.) 11~1 1('1 !IJI !Ill 

HJI !Ill !Ill 1 

' ' ' 

t t t 

,' 

hHIUcd 
t(l) !(1) !(10) 

! II I li:J! II Jl 

;-; A-Jib~c''"'"<1id.---- · ------------------------ ------- ······---·----- --
t =One or anrr h1r•h ltlpOU<le,J; Dlw.l•l!'r ia P'H·utlocu•s 11 lht nu .. lort nf •n••-•11 rc~l-''"'tl'nl, l••k of',,.,..,, .. , in J••ro·ulh .. u·~ .,,.,,s """'""' ul 

lf'SJ•III~<Jrnts II unll••lll<"•J. 
AlltCIIIt of liul111110: ll<J L11JJ 1r~I'"'"1~•J. 

111lt duu volwoc for lhr control &!uup ~u<J t.ro•tlh~llo tr~H•rnl crour 1<U ~ 0 •Ilk&· Dult voluat for lllr po11thr tnull••l l'u"l' I<H ~ •IH~; 
JAil lliHh lltrr uoluHd ~~ tlor tu,J o( lcU·oliy ). Th" Ln•rtloilln lu,t•~nl I""'P .... rrdo1~ol wolle 1\.0 ooaH&, 1uJ "'" wrlo1tlr tuedrul £1"UI• ... ,~ 

rrJuuo.l l<!lb P£C·200. 
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Mean 'body weight; values pf the bromethalin treated group 
were significantly reduced from day 7-21 in c0mparison to the 
controls. Mean body weight 1alucs of the TOCP group were 
significantly reduced during the entire 24 day period in comparison 
to the controls. 

Food consumption values of the bromethalin treated group 
were decreased from 4-7 days, and began to increase (although 
still lower than the controls) from day 8-24 in comparison to the 
controls. The food consumption values of the TOCP bird~ were 
decreased in comparison to the controls Eo~ the ~ntire study. 

The neurological lesion characterized by bromethalin was 
sp;ngy degeneratio:l in the brain and spinal cord. TOCP produced 
ax0nal degeneration in the spinal cord and sciatic nerve. The 
bromethalin lesion appeared to be a vacuolation of the myelin 
sheaths surrounding the axons. 

The TOCP lesions directly damaged tl1e axons producing axonal 
breakdown and swelling. 

Conclusion: 

Dromethalin did not produce a TOCP type acute delayed 
n eurotox ici ty. 

C1assification: Core-Minimum Data 

c. A pilot teratology study with btLmethalin (EL-614) in 
th~ Dutch Belted Rabbit (Elanco #87131; March, 1982) 

Test Material: Bromethalin; Lot#B31-72C-18R 

Groups of 5 pregnant Dutch Bafted r&bbits received by gavage 
oral do~es of 0, 0.25, 0.5, 1.0 and 2.0 mg/kg of test material on 
days 6 through 18 of gestatio~. The dams 11ere sacrificed on 
gestation day 28. Parameters evaluated included toxic digns, 
mortality, necropsy results, food consumption, body weight, 
corpora lutea, implantations, resorptions, number of fetuses, 
fetal viability, and external an~malies. 
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Results: 

One, 4 anJ 2 rabbits di&~ in the 0.5, 1.0 and 2.0 mg/ kg 
groups, resp8ctiv9ly. 

At necropsy, the female of the 0.5 mg/kg group had pneumonia; 
two females of the 1.0 mg/kg group had g;:~stric trichobezoars 
(hair balls); one female of the 1.0 mg/kg group had acute upper 
respiratory tract infection; one female of the 1.0 mg/kg group 
had pitting of the kidneys; one female of the 2.0 mg/kc group had 
pitting of the kidneys and one female in this group ha~ no gross 
lesions. Necropsy at termination showed 9urulent material in the 
uterus of one control female and congested lungs in one female of 
the ~.0 mg/kg group. 

No toxic signs were observed in dams of the control and 0.25 
groups. In the 0.5, 1.0, and 2.0 mg/kg g~oups, the rabbits 
displaye~ weakness, decreased muse!~ tone, Pasal discharge, 
labored respiration and prostation. 

r~od consumption and bady weight was decreased in dams that 
died. 

There were no effects on litter size, implantations, and 
resorptions. 

There were no external abnormalities. Small fetuses were 
noted in one female of the 0.5 mg/kg group. 

Conclusion: 

It appears from the data that D.5 mg/kg of bromelhalin sho~ld 
be the high-dose in the full teratology study. 

Classification: Supple~entary Data 

d. A terarology study with bromethalin (EL-614) ln the 
Dutch Belted Rabbit (Elanco #D7141; March , 1902) 

Test Material: Dromethalin; Lot#D31-72C-18R 

Groups of 15 pregnant Dutch Belted rabbits were orallv 
gavaged with 0, 0.1, 0.25 and 0.5 mg/kg bromethalin on gestation 
days 6 through 18. The ~ams were sacrificed on gestation day 28. 
Parameters evaluated included toxic signs, mortality, necropsy 
findings, food consumption, body weight, corpora lutea, 
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implantations, resorptions, number of fetuses, fetal viability, 
fatal weight, fetal sex ratio, and external, viscoral, and skc~~tal 
abnormalities. 

Results: 

Two rabbits in the 0,5 m~/kg group died. Necorpsy revealed 
that one dam had pneumonia a~,d the second dam had an acute upper 
respiratc.ry tract infe-::tion, Ti1ere were four abortions; two at 
0.5 mg/kg, one at 0.25 mg/kg and one at 0.1 mg/kg. Toxic signs 
in the 0.25 and 0.5 mg/kg groups included nasal discl1arge, loss 
of muscle tone, weakness, decreased respiration, coolness, and 
prostation. Food consumption and body weight were unaffected by 
treatment. Twelve, 12, 11, and 12 dams of the O, 0.1, 0.25 and 
0,5 mg/kg groups, respectively, were pregnant. Surviving females 
available for teratology evaluation were 12, 11, 10 and 8. Live 
litter size, corpora lutea, resorptions, fetal weight, and fetal 
sex distribution were not affected by treatment. 

There were no external abnormalities. One control fetus had 
internal hydtocephalus, The same skeletal variations occurred 
with similar frequency in all groups. 

Lonclusion: 

Bromethalin was not teratogenic in rabbits at dosages up to 
0.5 mg/kg. The fetoloxic NOEL is 0.5 mg/kg. A maternal toxic 
NOEL was not established, 

Classi fica ti.::>n: Core-N.inimum 

William Dykstr~, Ph.D 
Toxicology Bra~ch 
Hazard Evaluation Division < •.rs-7 6 9) 

~S-~69:th:TOX/HED:WDykstra:8-10-82:card 1 

/' 
II.' -I 
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